Islands epitomize a suite of simplified conditions in spatially bounded areas, which make 1 3 8 characteristics of the microsatellite loci are reported in Supplementary Table S6 . Significant Table S7 ). No linkage disequilibrium was detected between any pair of loci. Evidence of null 1 4 2 alleles was found for several loci, but none were consistent across all populations, therefore ( Supplementary Fig. S2 and Fig. S3 ). The first genetic cluster includes only the population 1 5 0 from Gavi, while the second cluster includes all the remaining populations. Despite a further 1 5 1 subdivision scheme, as suggested by the deltaK when K=4, the individual assignment at the 1 5 2 fourth cluster did not correspond to any specific island, suggesting a reliable genetic partition with gene flow, which may have contributed in parallel in assembling insular biota 9, 11, 15, 24 . Our results fit with this emerging body of insular genetic diversity studies and outline an 1 7 5 ancient dispersal event of P. siculus from the mainland to islands, followed by intra-islands 1 7 6 vicariant processes with gene flow. On the origin of island genetic divergence 1 7 8 Phylogenetic reconstruction using two mitochondrial markers confirmed the complex 1 7 9 phylogeographic pattern across the Italian Peninsula, with seven very divergent clades whose 1 8 0 evolutionary histories have been described in detail in previous works 18, 19 . In this study, we dispersal event. A similar explanation has also been forwarded to explain other ancient 1 9 9 colonization events in the Mediterranean Basin 15,27 . It must be emphasized, though that the 2 0 0 origin of these islands only puts an upper limit to the time since colonization and the age of 2 0 1 the respective evolutionary lineages, as there is evidence that other vertebrate species 2 0 2 colonized these islands much later 28 . The genetic diversity of P. siculus from the Pontine Islands has been previously investigated 2 0 4 using allozyme 29 . These authors were unable to detect any genetic differentiation of the surprising considering the ancestry of these populations and the fragmentation of the islands also difficult to imagine that migration processes have been maintained for such an extended 2 2 9 period (from 3.7 to 0.2 Mya) to prevent further divergence. A more plausible explanation is 2 3 0 that populations diverged in allopatry, i.e., when islands were disconnected. However, some 2 3 1 of these ancestral island populations may have become extinct during strong marine transgressions, such that their present population originates from a more recent divergences. Such an interpretation is also supported by stratigraphic and paleontological evidence, which 2 3 4
suggest that at least two principal episodes of strong marine transgression on the Tyrrhenian then have homogenized the genetic make-up among island populations. According to our chronogram, the first episode of divergence within the Pontine Islands period (MIS 11, Fig. 2a ). This period has been described as one of the longest warm periods among islands, we should expect also a similar extent of genetic diversification followed by 2 4 9 genetic admixture as a consequence of glacial inter-island reunification. Indeed, sea depth 2 5 0 between islands never exceeds 100 m (Fig. 3b ), which is almost the same magnitude of sea 2 5 1 level drop during the last glacial maximum 37,38 .
5 2
Our multilocus dataset revealed a pattern of mito-nuclear discordance within the western 2 5 3
Pontine Islands. The mtDNA showed the presence of two principal assemblages: one Ponza, Gavi, and Palmarola islands. However, the nuDNA did not support strong population 2 5 6 structure, neither when relating it to geography (different islands) nor to the mtDNA groups. Finally, the clustering analysis carried out with both DAPC and STRUCTURE on the cluster. The lack of accordance between genes and genealogies represents a common issue, 2 6 0 but can provide relevant insights into microevolutionary processes underlying the origin of 2 6 1 small island system biodiversity 39 . In such an insular context, the causes of mito-nuclear 2 6 2 discordance should be primarily a result of the different evolutionary trajectories of distinct 2 6 3 markers. Indeed, the mtDNA has an inherently higher mutation rate and, due to its uniparental 2 6 4 inheritance, is expected to reach fixation fourfold faster than the nuDNA genome because of 2 6 5 its smaller effective population size and the associated higher susceptibility to demographic 2 6 6 changes and genetic drift. On the contrary, the lack of congruence of the nuDNA dataset to 2 6 7 both geographic settings and mtDNA differentiation is probably because genetic 2 6 8 differentiation on these islands is rather recent, such that the sorting of the nuclear 2 6 9
genealogies is not complete. Such a scenario has been repeatedly reported in many vertebrate Although a principal trend of mito-nuclear discordance emerged when considering the mere 2 7 2 genealogies and the current structure of the markers, our coalescent-based analysis of gene parallel arrangement that may have favored gene exchange (Fig. 3b ). Such a prediction, argued that an ancient sister lineage was historically present on the eastern Pontine Islands, 2 9 7
including Ventotene. Secondly, and perhaps more fascinating, would be to understand why 2 9 8 the P. siculus sanctistephani became extinct. Currently, there is no trace of introgression in Island populations, which should be referred to as Podarcis siculus latastei (Bedriaga, 1879). mainland could be deleterious and should be prevented in order to maintain the genetic 3 0 9 1 1 integrity on this archipelago. In support of our inferred genetic separation, morphological, 3 1 0 behavioral, and physiological studies would be needed to unravel whether the found genetic 3 1 1 divergence is associated with ecological and/or phenotypic diversification on these islands. selected from a previous study 19 (see Supplementary Table S1 ).
3 1 9
Genomic DNA was extracted according to the universal protocol of Salah 46 . We amplified Supplementary Table S2 . The obtained amplified products were purified with Sure Clean at 157 bp that, following the method described by Flot 50 , were used to determine the phase for burn-in at 1x10 3 , 1x10 4 iterations, and thinning at each 100 steps. Finally, the occurrence of Index (phi) test implemented in splitstree v. 4 51 .
4 0
The 61 samples from the western Pontine Islands were also genotyped at 11 microsatellite 3 4 1 loci. Details on primer and PCR conditions are reported in Supplementary Table S3 . PCR to confirm that there were no apparent allele dropouts or allele size differences.
4 4
Amplification products were run on an ABI 3130xl Genetic Analyzer and allele size was 3 4 5 scored using peak scanner 1.0 (Applied Biosystems). Amplification and genotyping were To infer phylogenetic relationships, the mtDNA dataset was analyzed using MrBayes v. The analysis was run for 3x10 6 generations using four annealing chains, sampling every 1x10 4 3 5 7
and discarding the first 10% of computed trees as burn-in. Sequences of Podarics muralis 3 5 8 retrieved from GenBank (accession numbers: HQ65293 for cytb, KF372413 for nd4) were 3 5 9
used as an outgroup.
3 6 0
The software BEAST 1.8.1 57 was used to date the most recent common ancestors (TMRCA). In phylogeny, we used substitution rates previously estimated for both gene fragments 12,43 . We incorporated a lognormal prior distribution to the mean rate in order to constrain the 95% of Furthermore, to better understand the relationship between mtDNA and nuDNA and the 3 7 8
variation of the latter throughout the whole species distribution area, two nuDNA parsimony 3 7 9
networks were built using the software TCS 1.21 60 under the 95% probability connection limit. networks under the 95% probability connection limit using the software TCS 1.21. For the mtDNA and nuDNA datasets, the number of haplotypes (H) as well as nucleotide (π) were performed assuming the infinite allele model (IAM).
9 3
To explore the genetic structure among island populations, we performed a discriminant the mtDNA, nuDNA, and microsatellite datasets. For the microsatellite data we also number of different genetic clusters (K), assuming the admixture model. Ten simulations of 3 9 8 1x10 5 iterations for each K (from K=1 to K=7) were run with a burn-in of 1x10 6 . The best K 3 9 9
value, based on the modal value Δ K 69 , was detected using the online software Structure migration rate, and u is the mutation rate). We generated a set of plausible a priori migration All DNA sequences used in this study will be submitted to GenBank upon acceptance. necdotal. Frontiers of Biogeography, 9 (1). Messinian speciation of Western Palearctic brown frogs (Amphibia, Ranidae).
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